INTRODUCTION
============

Low back pain (LBP) is one of the most prevalent musculoskeletal disorders that affect the well-being of many individuals. It is the leading cause of years lived with disability globally and imposes a significant economic burden on individuals, families, societies and governments ([@b21-jer-14-5-851]; [@b22-jer-14-5-851]). The impact, however, is likely to be more extreme in resource-constrained nations such as those situated in Africa where most people are rural residents and lack access to adequate health care ([@b21-jer-14-5-851]). Additionally, cultures and beliefs, as well as common practices such as peasant farming and heavy manual lifting, coupled with extreme poverty may intensify the impact of living with this condition ([@b20-jer-14-5-851]; [@b28-jer-14-5-851]; [@b39-jer-14-5-851]).

The annual LBP prevalence rates of 33%--74% estimated in Nigeria ([@b4-jer-14-5-851]) is higher than the prevalence rates of 14%--51% reported in other African countries ([@b31-jer-14-5-851]). The burden, however, seems to be greater among rural dwellers than urban dwellers as the prevalence rates of 40%--74% ([@b39-jer-14-5-851]; [@b46-jer-14-5-851]) found in rural Nigeria is higher than the 44% rate found in urban Nigeria ([@b40-jer-14-5-851]). These figures are alarming and seem to suggest that Nigerians especially rural residents are likely to experience one of the greatest burdens of LBP ([@b25-jer-14-5-851]). Furthermore, results of cross-sectional studies conducted in rural Nigeria revealed that occupational biomechanical and psychosocial factors are likely to be associated with adverse outcomes of LBP ([@b27-jer-14-5-851]; [@b25-jer-14-5-851]; [@b28-jer-14-5-851]; [@b39-jer-14-5-851]), with the latter being the most significant in explaining chronic low back pain (CLBP) disability ([@b25-jer-14-5-851]).

Despite the highlighted problems related to LBP in rural Nigeria, rehabilitation services are lacking. For instance, most physiotherapy outfits are confined to the cities and rural areas barely have access to this service even at the primary health care centre ([@b29-jer-14-5-851]). As a result, most rural dwellers in Nigeria have poor knowledge of the roles and scope of physiotherapy, poor healthcare-seeking behaviour, and patronize traditional health workers ([@b24-jer-14-5-851]).

Among the variety of conservative techniques used to address CLBP, exercise remains the most widely prescribed technique perhaps due to its efficacy in reducing pain and enhancing function in the adult management of CLBP ([@b18-jer-14-5-851]; [@b48-jer-14-5-851]), even though effects are modest ([@b48-jer-14-5-851]). While many forms of exercise exist, motor control exercise (MCE), also referred to as specific stabilization exercise is commonly used to manage CLBP. This exercise has been extensively researched and reported to be effective in reducing pain and disability among sufferers with CLBP ([@b8-jer-14-5-851]; [@b17-jer-14-5-851]). Moreover, it appears to be commonly used by many physiotherapists in Nigeria for the rehabilitation of back pain disorders ([@b15-jer-14-5-851]; [@b23-jer-14-5-851]; [@b38-jer-14-5-851]; [@b44-jer-14-5-851]).

As CLBP is commonly linked with psychosocial factors such as fear-avoidance beliefs, catastrophizing, and negative emotions ([@b25-jer-14-5-851]; [@b42-jer-14-5-851]), such factors can be modified by providing educational training ([@b6-jer-14-5-851]). Although different forms of patient education (PE) and how they are delivered exists in the literature, the most effective strategy for CLBP is still unclear ([@b13-jer-14-5-851]). However, PE incorporating at least part of cognitive-behavioural strategies with emphasis on self-management has been suggested by several reviews of literature ([@b13-jer-14-5-851]; [@b19-jer-14-5-851]; [@b51-jer-14-5-851]) and clinical practice guidelines ([@b10-jer-14-5-851]; [@b12-jer-14-5-851]) as valuable approach to addressing CLBP.

Though exercise and education are essential and among the most commonly recommended nonpharmacological interventions for CLBP ([@b50-jer-14-5-851]), community based randomized clinical trials using these interventions for rural dwellers with CLBP in Nigeria are lacking. In fact, most trials on exercise and or education for CLBP in Nigeria ([@b1-jer-14-5-851]; [@b2-jer-14-5-851]; [@b30-jer-14-5-851]; [@b33-jer-14-5-851]; [@b37-jer-14-5-851]; [@b38-jer-14-5-851]; [@b44-jer-14-5-851]) are primarily hospital-based on urban patients who are likely to have higher literacy level and socioeconomic status compared to rural patients.

In view of the aforementioned research gaps, low-cost, accessible, and effective interventions aiming at these specific populations are therefore warranted and should be tested in the way of high-quality community randomized clinical trials. However, before conducting a large trial, it is considered important to carry out a pilot study or a preliminary investigation to assess the feasibility and acceptability of the study in order to avoid waste of resources ([@b47-jer-14-5-851]). The purpose of this study was therefore to assess the feasibility of implementing MCE and PE program in the management CLBP in a low resource rural Nigerian community.

MATERIALS AND METHODS
=====================

Study design
------------

This study was a single-blind pilot randomized clinical trial, conducted at Tsakuwa Primary Healthcare Centre, located at Tsakuwa village of Dawakin-Kudu Local Government Area, Kano state, northwestern Nigeria. The study protocol was approved by the Health Research Ethics Committee, Ministry of Health Kano State (Ref: MOH/Off/797/T.I./632).

Participants and flow
---------------------

A one-day village-wide announcement, facilitated by the village head (traditional ruler) of Tsakuwa was utilized to recruit patients with nonspecific CLBP from January to April 2018. The inclusion criteria were: (a) male and female between 18 and 65 years old, (b) primary complaint of LBP experienced at least over the previous 3 months, and (c) ability to read/understand English or Hausa language. The participants' exclusion criteria were: (a) previous history of thoracic spine or lumbosacral spine surgery, (b) any neurological findings indicating radiculopathy, (c) evidence of serious spine pathology (e.g., tumor, infection, fracture, spinal stenosis, inflammatory disease), (d) Unstable or severe disabling chronic cardiovascular and pulmonary disease, (e) History of serious psychological or psychiatric illness, and (f) current pregnancy.

Eligibility criteria were ensured by the primary researcher through an interview and general physical examination. All eligible participants were given verbal information about the study procedures and potential risks of interventions. Eligible participants were advised to take home the information and consent forms and to discuss with their family to decide whether or not to participate in the study. We emphasized that only those willing to be assigned to either study arm and capable of committing to all treatment sessions should return to the health centre on a scheduled day. Participants were informed about their rights and freedom to withdraw from the study at any time without prejudice. Attendance to all supervised treatment sessions and prescribed home program were highly emphasized. All baseline assessment was performed prior to group allocation by a physiotherapist who did not participate in any part of the study. The baseline assessment involves the recording of socio-demographic variables and completion of self-reported clinical outcomes.

Randomization
-------------

Because this is a pilot study, a formal sample size calculation was not performed. However, we assumed that 30 participants would be adequate to give an understanding of the feasibility of the study.

All eligible participants were allocated to one of three study groups; MCE (n=10), PE (n=10), or MCE plus PE groups (n= 10) at a 1:1:1 ratio using simple random sampling based on an electronic randomization table generated by a computer software programme. Allocation concealment was ensured using consecutively numbered, sealed, and opaque envelopes. An independent person, who was not involved in any other aspects of the study, carried out the randomization procedures. Outcome assessors were blinded to the participants' treatment allocation.

Outcome assessment
------------------

### A priori feasibility criteria

1.  The recruitment rate -- expressed as the percentage of eligible study participants that consented to participation.

2.  Treatment compliance -- an acceptable level of treatment compliance was set at least 65% and 50% of the participants in all the three groups completing all the prescribed supervised and non-supervised treatment (home program) sessions, respectively.

3.  Retention/dropout rate -- retention rate was expressed as the percentage of participants who completed an assigned intervention. Dropout rate (loss to follow-up) was expressed as the percentage of participants who were lost during follow-up and it was not possible to collect outcome data. An acceptable retention rate was set at least half (50%) of the participants completing the assigned interventions.

4.  Adverse events -- all study participants were informed at the point of enrollment to contact the research coordinator via phone or during follow-up visits in case they experience any unexpected serious adverse event during the study.

5.  Perceived helpfulness -- perceived helpfulness of intervention was assessed by a 5-point Likert scale, with response scores from 0 to 4, where 0=not at all helpful; 1=a little helpful; 2=somewhat helpful; 3=almost helpful; and 4= very helpful.

6.  Treatment satisfaction -- overall satisfaction with treatment was assessed by a 5-point Likert scale, with response scores from 0 to 4, where 0=completely dissatisfied; 1=dissatisfied; 2=neither satisfied nor dissatisfied; 3=satisfied; and 4=very satisfied.

### Clinical outcomes

1.  Pain intensity -- assessed by the numeric pain rating scale (NPRS; 0--10 cm), with 0 representing no pain and 10 worst imaginable pain ([@b14-jer-14-5-851]). The NPRS proved to be valid and responsive scale for measuring pain intensity ([@b14-jer-14-5-851]).

2.  Functional disability -- assessed by the Oswestry Disability Index (ODI; 0%--100%), with a higher score indicating higher disability ([@b49-jer-14-5-851]). The questionnaire was translated into Hausa using the recommended guidelines for translation and cross-cultural adaptation of self-reported measures ([@b3-jer-14-5-851]). Both pain and functional disability were assessed at baseline and after treatment.

Interventions
-------------

All the interventions were provided by licensed physiotherapists (including the primary researcher) experienced in the management of LBP. Common interventions for all the three groups were stretching and non-supervised aerobic exercises. Both MCE and stretching were provided individually under supervision, twice per week (12 sessions) for 6 weeks. The PE program preceded exposure to exercise and was provided only once a week for 6 weeks (6 sessions) by the primary researcher. Participants were told to carry out their exercise program consistent with their group treatment at least twice per day at home. Participants in the PE only group were instructed to perform only stretching and aerobics as their home program.

### Patient education

The PE program was designed considering the recommendations of most international clinical practice guidelines ([@b50-jer-14-5-851]) and a review on the management of spinal disorders in low-income communities ([@b9-jer-14-5-851]). The content of the program included evidenced-based information adapted from "*The Back Book*" ([@b7-jer-14-5-851]) and '*The Pain Toolkit*' ([@b35-jer-14-5-851]), advice on postural hygiene, and healthy behaviours (lifestyle modifications). The main objectives of the program were to provide non-threatening information to enable patients to better understand their pain, change any unhelpful beliefs about LBP, promote positive attitudes, and integrate self-management and active coping strategies to deal with psychological issues such as fear-avoidance beliefs, catastrophization, and negative emotions. The educational sessions were delivered to the participants in groups of 3--5 patients. The sessions began with 15--20 min of interactive discussions and questions followed by a 1-hr lecture in the form of verbal communication and visual aids such as slides or prepared diagrams. Several simple cultural metaphors were used in reinforcing some information in the program. The details of the education program are provided in [Table 1](#t1-jer-14-5-851){ref-type="table"}.

### Motor control exercise

The biological rationale for the MCE is based on the theory that the stability and control of the spine are altered in people with LBP. Hence, the program was designed to enhance the function of specific muscles of the lumbopelvic region and the control of posture and movement ([@b11-jer-14-5-851]). The MCE protocol used in this study was similar as described in previous publications ([@b11-jer-14-5-851]; [@b23-jer-14-5-851]; [@b41-jer-14-5-851]). Initially, participants were received brief education on the anatomical location and function of the targeted trunk muscles. The exercise program involved three stages.

The first stage (1st to 3rd sessions) begun with isometric contraction of the local stability muscles (e.g., lumbar multifidus, transversus abdominis) through an abdominal drawing-in maneuver (ADIM) in minimally loading positions (supine lying, quadruped, sitting, and standing) by maintaining a neutral spine while maintaining normal breathing ([@b41-jer-14-5-851]). The participants were trained on how to activate the local stability muscles from the global muscles in an individualized manner ([@b11-jer-14-5-851]). In the second stage (4th to 9th sessions) after the participants must have learned the ADIM, additional loads were placed on the spine through various upper and lower extremities and trunk movement patterns with the aim of recruiting a variety of trunk (local and global) muscles. In the third stage (10th to 12th sessions), functional movement patterns were incorporated into the training program while performing an ADIM and maintaining a neutral lumbar spine ([@b41-jer-14-5-851]). Additionally, continued implementation of the specific exercises by regular activation of the local stability muscles, into the performance of activities of daily-life living, especially those that set off pain was emphasized.

During each stage of the MCE program, the recruitment of the trunk muscles, posture, movement pattern, and breathing were assessed and corrected by the treating therapist. Progression of exercises was based on patient's fatigue, pain thresholds or observed movement control. The MCE program lasted for about 20--30 min per session. [Table 2](#t2-jer-14-5-851){ref-type="table"} presents a summarized description of the MCE program.

### Stretching exercise

The participants performed active static stretching of muscles and connective tissue around the lumbopelvic-hip region and leg, aiming at increasing mobility and flexibility which are generally considered important in CLBP. The exercises were largely taken from a previous study ([@b23-jer-14-5-851]). Details of the exercise are presented in [Table 3](#t3-jer-14-5-851){ref-type="table"}. The stretching sessions lasted for about 20 min per session.

### Aerobic exercise

Aerobic exercise in the form of continuous overground walking at the desirable speed at home for the minimum of 30 min, 5 times per week was advised. This was to encourage aerobic activity and to achieve the recommended moderate-intensity exercise of ≥150 min per week provided by the American College of Sports Medicine ([@b16-jer-14-5-851]).

Data analysis
-------------

All statistical analyses were performed using SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA). Intention-to-treat analysis was considered with randomized participants included in the originally assigned group. Descriptive statistics were performed to describe the outcomes of feasibility criteria. Normality test for the dependent variables was checked using the Shapiro Wilk test. Because the data had a normal distribution, one-way analysis of variance was used to analyze baseline socio-demographic characteristics and mean values of the outcome measures between the three groups. Paired *t*-test was conducted to detect the effects of intervention within each group. *Post hoc* analysis with Turkey test was applied for pairwise comparison of groups. Effect size was computed using partial eta squared (*η~p~*^2^). A *P*-value of \<0.05 was considered statistically significant.

RESULTS
=======

One hundred seven participants made inquiries about the study at the health care centre following one-day village-wide announcements in January 2018. We were able to assess 62 out of the 107 participants (58%) responded. Individuals (42%) who were not assessed mainly returned to their homes due to business schedule or family commitments. Thirty-nine out of the 62 participants were eligible after screening, representing a recruitment rate of 77% (30 of 39). Only 30 out of the 39 eligible participants were randomized to intervention groups as 7 eligible participants failed to show up on the scheduled day, and 2 had family issues. The flow of participants through each stage is shown in [Fig. 1](#f1-jer-14-5-851){ref-type="fig"}.

The baseline socio-demographic characteristics of the participants assigned to the three study arms are presented in [Table 4](#t4-jer-14-5-851){ref-type="table"}. There was no significant difference in the socio-demographic characteristics between the groups. Participants were younger in the MCE group, had a higher number of females, less duration of back pain, and low levels of education. Duration of back pain is slightly higher in the PE group. Majority of the participants in all the three groups were farmers or traders.

Treatment compliance to the supervised treatment sessions in the MCE, PE, and MCE plus PE groups were 66% (6 of 9), 80% (8 of 10), and 75% (6 of 8), respectively, while for the home program, 33% (3 of 9), 30% (3 of 10), and 25% (2 of 8), respectively. The retention rate in the MCE, PE, and MCE plus PE groups were 90%, 100%, and 90%, with corresponding lost to follow up of 10%, 0%, and 10%, respectively. Regarding level of perceived helpfulness of intervention, average rating in the MCE, PE, and MCE plus groups were 3.5 (standard deviation \[SD\], 0.52, range, 3--4), 3.8 (SD, 0.42; range, 3--4), and 3.5 (SD, 0.52; range, 3--4), respectively on the 5-point Likert scale. For overall satisfaction with treatment, average rating in the MCE, PE, and MCE plus PE groups were 3.7 (SD, 0.48; range, 3--4), 3.7 (SD, 0.48; range, 3--4), and 3.8 (SD, 0.42; range, 3--4), respectively. No adverse events were reported during and after the study in all the three groups. During the course of the treatments, one participant in the MCE plus PE group expressed concern about the volume of the program.

[Table 5](#t5-jer-14-5-851){ref-type="table"} shows details of changes in clinical outcomes across the three groups. At baseline, no statistically significant difference in pain intensity and functional disability were observed between the three groups. Within-group changes in pain intensity and functional disability were statistically significant among the three groups (*P*\<0.001) after the treatment. There was a statistically significant difference between the three groups for pain intensity (*P*=0.037, *F*=3.476) and functional disability (*P*=0.018, *F*= 4.967) after the interventions. The MCE plus PE group had a significant reduction in pain intensity with large effect size when compared to the PE group (*P*=0.028, *η~p~*^2^=0.22) and in functional disability with large effect size when compared to the MCE group (*P*=0.018, *η~p~*^2^=0.26) as indicated by the *post hoc* analysis. There was no statistically significant difference between the MCE and PE (*P*=0.326), or MCE plus PE (*P*=0.420) groups for pain intensity. Similarly, no statistically significant difference was found between the PE and MCE (*P*=0.766) or MCE plus PE (*P*=0.083) groups for functional disability.

DISCUSSION
==========

To the best of our knowledge, this is the first study assessing the benefits of MCE and PE program in a low resource rural Nigerian community. This pilot study demonstrated the feasibility for recruitment, treatment compliance with supervised sessions, safety, acceptability and potential effects of treatment on clinical outcomes. These results suggest the feasibility of conducting a forthcoming full-scale randomized clinical trial in this context.

We found that village-wide announcement was an effective method to recruit potential participants in rural community. Since this is a pilot study, a one-day village-wide announcement was utilized so as to recruit a small number of patients. However, many individuals were willing to participate in the study and came to the health centre in masses. During the eligibility screening, many elderly individuals (\>65 years) were excluded largely due to the age criteria set for the study (18--65 years). Very few younger individuals especially males responded to the village-wide announcement which may not guarantee a more representative sample. Nevertheless, our recruitment rate (77%) was high and comparable to the rate (80%) obtained by a previous feasibility study ([@b26-jer-14-5-851]) conducted in another rural community in Nigeria.

The results of this study indicate homogeneity of the study participants as the socio-demographic and clinical variables were balanced between the three groups at baseline. The participants were predominantly males, farmers, and had low levels of education. The fact that the participants were mainly peasant farmers with low literacy rates may partly explain why the consequences of living with LBP may increase in rural Nigeria ([@b28-jer-14-5-851]; [@b39-jer-14-5-851]).

Feasibility of our study was also demonstrated by the excellent treatment compliance (\>65%) with the supervised treatment sessions in all the three groups. However, treatment compliance with the prescribed home program was not encouraging (\<50%) in all the three groups despite the short duration of the study. The MCE plus PE group had the least compliance in this regard. A possible explanation for the poor compliance with the home program may be due to cultural factors which might have influenced some patients for being reluctant (possibly due to shyness) to perform home exercises especially in the presence of family members. However, the low compliance rate to the home program found this study is not surprising as it occurs in many studies. Patient compliance with physiotherapy advice and exercise generally constitutes a serious problem to physiotherapists in the management of CLBP ([@b34-jer-14-5-851]).

The retention rates found in this study were excellent (90%--100%) as very few participants were lost to follow-up similar to the findings of [@b26-jer-14-5-851] who found a high retention rate (92%) with a 6-week self-management program for CLBP in similar setting. Our results, however, should be interpreted with caution as the study is small. It is worth noting that our study participants regardless of their group allocation found their treatment very useful and satisfactory as the level of helpfulness were rated from "almost helpful" to "very helpful," and for overall satisfaction rated from "satisfied" to "very satisfied." These findings suggest that the interventions were relevant and acceptable.

Although qualitative feedback interview was not conducted in the present study, the participants were given the opportunity to discuss with the research team after completion of the study. Majority of the participants who had received PE admitted that the program was essential for managing their back pain. This is highly relevant to the population due to the lack of effective health care in the community. Patients can be more active in the management of their symptoms using the self-management strategies learned. Additionally, two participants in the MCE group testified that the program was quite interesting as a treatment for CLBP. However, one participant in the MCE plus PE group expressed a concern about the volume of the program. This could be attributed to the fact that the time taken to complete a treatment session in this particular group was relatively long compared to the time taken to complete a treatment session in the MCE or PE alone groups.

Regarding treatment outcomes, all the three groups demonstrated significant within-group improvements in pain intensity implying that the interventions are capable of inducing favourable effects despite the fewer sessions. The MCE plus PE group, however, had significantly better improvements with large effect size when compared to the PE group. Even though, no statistically significant difference was reached between the MCE plus PE group and the MCE group, the mean change in pain intensity after treatment was lower in the combination group. These results were similar to the results obtained by previous studies that combined exercise with cognitive-based education for patients with CLBP ([@b5-jer-14-5-851]; [@b36-jer-14-5-851]).

In terms of functional disability, we also observed substantial within-group improvements with more favourable results for the MCE plus PE group compared to the MCE group. This could be interpreted that the addition of education to exercise conferred more benefits. Our results were analogous to that obtained by [@b5-jer-14-5-851] who found exercise combined with education to be more effective than exercise alone in reducing disability in patients with CLBP. Though the MCE plus PE group generally had better improvements in the disability scores compared to the rest of the groups, we believe that providing the PE program played an important role in enhancing the function of the patients by providing evidence-based information on LBP and encouraging self-management as well as active coping strategies. A pilot study by [@b43-jer-14-5-851], however, showed that providing education alone appears to be better than exercise classes combined with education in reducing disability. In another trial ([@b45-jer-14-5-851]), a cognitive, educational intervention resulted in at least as good outcomes (e.g., pain, disability, activity limitation) as a symptom-based physical training (exercises) method in patients with CLBP, which is in agreement with the results of our study that shows PE alone may be as good as MCE for pain and disability. Thus, implying that, a carefully designed PE is likely to be more cost-efficient for patients CLBP.

Though a formal, a priori power calculation and hypothesis were not performed in the present study, all the treatment groups showed promising results evidenced by the within-group reduction in pain and disability after the interventions. However, combining MCE with PE resulted in significantly better results with a large effect size compared to using MCE or PE alone. These findings are in line with the general recommendation that advice and education programs should be combined with exercise programs for the effective management of CLBP ([@b32-jer-14-5-851]).

The strengths of this pilot study aside from the feasibility assessments include randomized assignment, blinding of outcome assessors and evaluation of important clinical outcomes (i.e., pain and disability) related to CLBP. A potential limitation of this study was the small sample size hence statistical inferences are not definitive. Additionally, the lack of prior studies on the topic in rural Nigeria has limited the direct comparisons of our results with other studies. Nevertheless, this pilot study demonstrates important preliminary findings for conducting a full-scale trial of MCE and PE in this part of the world.

In response to this study, only a few modifications were made to the full-scale trial protocol. We will involve more communities through multiple village-wide announcements and adverts via local posters. Recruitment rate will be enhanced by relaxing inclusion especially with regard to age criteria. We will facilitate compliance with home program and follow-ups as much as possible by a frequent reminder through phone calls to the participants. Other lessons learned which will inform the full trial include the need for conducting a qualitative interview to gather in-depth information about patients experience with the interventions.

In conclusion, findings of this pilot study suggest that the interventions are promising and conducting a full-scale randomized clinical trial in the future is feasible to confirm the effectiveness of the interventions for the management of CLBP in rural Nigerian community, taking into account the possible arrears of improvements.
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###### 

Patient education

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Steps   Topic/focus                                   Goal                                                                                                            Activity/message delivered
  ------- --------------------------------------------- --------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  1st     Interactive session/discussions/questions     To establish a good rapport and relationship\                                                                   Treatment rationale and expected goals.\
                                                        To set goals\                                                                                                   Accept that you have persistent pain and then begin to move on.\
                                                        To explore participants beliefs about low back pain (LBP)                                                       Importance of realistic goals setting or action plans.\
                                                                                                                                                                        Participants were allowed to tell their story/experience about LBP.\
                                                                                                                                                                        Unhelpful beliefs or information obtained in this step were addressed in the subsequent steps.

  2nd     Meaning of LBP                                To promote understanding of the meaning of LBP                                                                  Definition of LBP, nonspecific LBP versus specific LBP, acute versus chronic LBP (CLBP) or persistent.\
                                                                                                                                                                        Brief epidemiology of LBP with a focus on Nigeria.\
                                                                                                                                                                        Disability related to LBP, burden of LBP and its costs.

  3rd     Common facts about CLBP                       To understand the common facts/myth about CLBP                                                                  LBP is common, not serious due to any disease, settle eventually, reoccurrence is common but still does not mean it is serious.\
                                                                                                                                                                        Extended bed rest does not help and may actually prolong pain and leads to more disability.

  4th     Common beliefs about LBP                      To reshape false or unhelpful beliefs about LBP                                                                 Beliefs of having a serious injury, fear of movement due to pain or damage, beliefs about work or physical activity and pain are linked, excessive attention on pain, total bed rest or inactivity, and over-reliance on medications were addressed as unhelpful.\
                                                                                                                                                                        Beliefs about LBP and infertility or impotence are linked, and other beliefs learned from participants that are un related to LBP were all addressed as false.\
                                                                                                                                                                        False beliefs about pain can prolong pain experience.\
                                                                                                                                                                        Avoiding movement and or activity due to fear of pain has negative consequences and can lead to pain persistence and loss of function.\
                                                                                                                                                                        Total bed rest leads to stiff joints, weak muscles and bones, and decline physical fitness.\
                                                                                                                                                                        Pain medications have doubtful effects and adverse effects on the long-term, unresearched herbal preparations may pose some undesirable health effects.

  5th     Basic anatomy                                 To promote understanding of the back (spine) as one of the strongest structure in the body                      The spine is made of solid bony blocks joined by discs to give it strength and flexibility. It is reinforced by strong ligaments and surrounded by large and powerful muscles which protect it.\
                                                                                                                                                                        Due to the inherent strength of the spine, it is surprisingly hard to damage it.

  6th     Pain causation                                To promote better understanding about the cause of pain                                                         Feeling pain does not necessarily mean tissue injury or damage as pain and picture diagnostics (e.g., X-ray) correlates poorly. Scans are more useful for specific LBP such as fractures.\
                                                                                                                                                                        In most people, it is difficult to pinpoint the exact source of the problem. Though it is frustrating, it is good news in another way you do not have any serious injury or damage in your spine.\
                                                                                                                                                                        Simple back strain does not result in any permanent damage.\
                                                                                                                                                                        Permanent serious back injuries are usually caused by high-energy trauma.\
                                                                                                                                                                        Most people with LBP do not have any damage in their spine.\
                                                                                                                                                                        Many people have disc bulge or degeneration but have no symptoms.\
                                                                                                                                                                        Presence of such changes may not be a predictive of future pain.\
                                                                                                                                                                        Even though some people with back pain have slipped disc, it usually gets better by its self and very few cases ever require surgery.

  7th     Basics of pain physiology                     To promote basic knowledge about pain mechanism and common factors influencing it                               Meaning of pain.\
                                                                                                                                                                        Basic noiciceptive pathways: noiciceptors, spinal cord, and brain.\
                                                                                                                                                                        Why do we get pain?: pain as an alarm (warning), meant to protect and motivate to create an action.\
                                                                                                                                                                        Pain gate: gate that controls flow of signals (pain messages) between the body and the brain. The gate opens and closes, which defends on many factors related to our beliefs, behaviour, experiences, and expectations.\
                                                                                                                                                                        Examples of factors that open the gate include believing that hurt means harm, fear of movement due to pain, catastrophic thought, depression, anxiety, stress, tension, focusing on pain, sadness, and anger. These factors also play a key role in pain chronification.\
                                                                                                                                                                        Examples of factors that close the gate include happiness/laughter, distraction from pain with physical activity, exercises/stretching, relaxations/calm, massage and some medications.\
                                                                                                                                                                        Since it is the brain that makes us feel pain, knowing the things that cause us feel can help us reduce pain.\
                                                                                                                                                                        Since we know what influences our pain, we can understand that pain is not necessarily due to injury or damage in the spine. It can be felt with no changes to the body structure.

  8th     Return to normal activities and stay active   To encourage the early return to normal activities and the importance of remaining active despite in pain       Make an early return to normal or vocational activities as tolerated without thinking that activities such as bending are harmful.\
                                                                                                                                                                        Since the muscles, ligaments or joints of the spine helps you get moving and most pain are felt from these structures, when you stop moving, these structures stops working properly. To get your back working properly, you must move.\
                                                                                                                                                                        It is safe to stay active and the sooner you get active, the sooner your back will feel better.\
                                                                                                                                                                        Avoid unaccustomed or extended bed rest when there seems to be serious pain or overdo activities when there seems to be less pain. This is crucial in dealing with an acute attack, getting better faster, and preventing more back trouble.\
                                                                                                                                                                        Physical activity even with pain is unlikely to further damage back.

  9th     Pain coping and pacing                        To promote better active coping through adopting safe and effective pacing during flare-ups                     Monitor your symptoms and identify the likely contributing factors to your pain exacerbations or amelioration. Safe pacing (e.g., alternating activity with rest, slowing down when performing tasks), especially during flare-ups, is useful.\
                                                                                                                                                                        Modify your activity, adopt positive attitudes and engage in a variety of meaningful activities despite being in pain. Do not let your back take over your life.\
                                                                                                                                                                        Performance of more natural spinal movements in less pain is essential to good pacing.\
                                                                                                                                                                        Pacing for common activities like peasant farming was discussed.

  10th    Self-management                               To promote active self-management strategies and reduce over-reliance on formal health care utilization         Effective self-care strategies are important in coping with pain and enhancing recovery. Self-care options including the use of common pain relievers (only prescribed by the physician), heat and cold packs, massage (with topical pain creams), stretching exercises, and relaxation techniques (e.g., listening to music, dancing, watching comedy, attending social events, Swedish relaxation) were advised/taught.\
                                                                                                                                                                        Do not rely on single treatment; a combination of approaches will likely have the greatest benefit.

  11th    Postural hygiene                              To promote healthy postural habit at home or at work as means of reducing the risk of temporary pain episodes   Postural modification is important to reduce risk of temporary pain episodes from physical overload or prolonged static activities. No clear correlation between posture and pain.\
                                                                                                                                                                        Postural modifications for common daily tasks/activities such as standing, sitting, bending, and lifting were taught as a means of reducing back muscle tension to ease pain.\
                                                                                                                                                                        Special considerations were given to some common practices like peasant farming and heavy manual lifting. For example, the use of modifiable farming tools and other means of carrying goods were advised.

  12th    Increasing activity level                     To promote the importance of improving activity levels                                                          Gradually increase physical activity levels that are tolerable, comfortable and safe.\
                                                                                                                                                                        Moderate physical activities (based on the \[ACSM's\] position statement) may include over ground brisk walks, bicycling, vacuuming, washing clothes, and swimming.\
                                                                                                                                                                        Plan your days and have some exercise every day. You can try walking or bicycling instead of going by bus, or motor cycle.\
                                                                                                                                                                        Regular activity develops muscles, gives stronger bones, release natural chemicals that reduce pain, promote fitness and sense of well-being.\
                                                                                                                                                                        Monitor your own functional progress, and do more each day.

  13th    Lifestyle modification                        To promote a healthy lifestyle and reduce risk of additional problem                                            Physical inactivity, sedentary lifestyle, obesity, smoking, sleeping less, and stress can have negative direct and indirect impact on your back and overall health.\
                                                                                                                                                                        Adopt a healthy lifestyle and always check your health. Have adequate sleep (at least 7 hours per day), reduce or stop smoking, avoids physical and mental stress, and eats healthy food (balanced diet). Also, maintain good social participation.

  14th    Warning signs of LBP and what to do           Promote understanding of warning signs (red flags) of LBP and the importance of hospital visit                  In case of signs such as weight loss, night sweating like legs weakness, sensory disturbances (pins and needles) around the buttocks, anus, genital area or inner surfaces of the thighs and difficulty in passing or controlling urine/bowel, consult a physician immediately.\
                                                                                                                                                                        These symptoms, however, are rare and do not let them worry you.

  15th    Review of discussions and applications        To evaluate understanding and application of information/program learned                                        Previous concepts learned were reviewed. Their application was discussed. Areas of doubt or requiring additional explanations were further discussed.
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ACSM, American College of Sports Medicine.

###### 

Motor control exercise

  Stage/progression                                          Exercise                                        Intensity
  ---------------------------------------------------------- ----------------------------------------------- ---------------------
  Stage 1 (1st--3rd sessions)                                1\. ADIM in supine                              7 sec hold, 10 reps
  2\. ADIM in quadruped                                      ✓                                               
  3\. ADIM in sitting                                        ✓                                               
  4\. ADIM in standing                                       ✓                                               
                                                                                                             
  Stage 2 (4th--9th sessions)                                5\. ADIM in supine with heel slide (each leg)   4 sec hold, 10 reps
  6\. ADIM in supine with leg lift (each leg)                ✓                                               
  7\. ADIM in supine with bridging (two legs)                7 sec hold, 10 reps                             
  8\. ADIM in supine with single-leg bridge                  ✓                                               
  9\. Supine ADIM with curl-up (elbows on the table)         ✓                                               
  10\. Supine ADIM with curl-up (hands over the forehead)    ✓                                               
  11\. ADIM in horizontal side support with knees bent       ✓                                               
  12\. ADIM in horizontal side support with knees straight   ✓                                               
  13\. Side-lying horizontal side support with ADIM          ✓                                               
  14\. ADIM in quadruped with arm raise                      ✓                                               
  15\. ADIM in quadruped with leg raise                      ✓                                               
  16\. ADIM in quadruped with alternate arm and leg raise    ✓                                               
                                                                                                             
  Stage 3 (10th--12th sessions)                              17\. Rolling from side to side with ADIM        10 reps
  18\. Sit-stand transfer with ADIM                          10 reps                                         
  19\. Wall squatting with ADIM                              5 sec hold, 10 reps                             
  20\. Walking with ADIM (10 min)                            7 sec hold, 10s relax, 10 reps                  

ADIM, abdominal drawing-in maneuver.

###### 

Stretching exercise

  Exercise type                       Description                                                                                                                                                                                                                                                              Intensity
  ----------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ---------------------
  1\. Double knees to chest stretch   In a supine lying position with the knees bend and feet flat on the floor, interlock fingers just under the knees and gently pull towards the chest to the maximum.                                                                                                      15 sec hold, 5 reps
  2\. Piriformis stretch              In a supine lying position with the knees bend and feet flat on the floor, the ankle of one leg crossed over the opposite hip crease. Interlock fingers just under the other knee and gently pull towards the chest until a comfortable stretch is felt. Switch sides.   30 sec hold, 5 reps
  3\. Hamstring stretch               In a supine position, while keeping knee and hip at 90°--90° position, extends the knee progressively with the foot moving towards the ceiling until a stretch is felt in the posterior aspect of the knee/thigh. Switch sides.                                          30 sec hold, 5 reps
  4\. Trunk rotation                  In a supine lying position, cross the right foot over the left knee, using the left hand gently pull the right knee towards the floor while twisting the spine to the right and keeping the right arm and shoulder straight out on the floor. Switch sides.              15 sec hold, 5 reps
  5\. Erector spinae stretch          While sitting on the heels, bend the trunk with the abdomen resting on the front of the thighs while stretching arms forward.                                                                                                                                            30 sec hold, 5 reps
  6\. Prone on elbow                  In a prone position with the hands under the shoulders, gently push with hands so that shoulders begin to lift off the floor.                                                                                                                                            30 sec hold, 5 reps
  7\. Hip adductor stretch            While sitting up right on the floor with soles of the feet together and the heels closes to the body, gently press down the knees with the hands until a comfortable a stretch is felt in the inner thighs region.                                                       30 sec hold, 5 reps
  8\. Triceps surae stretch           In a standing position with both feet at a distance of 2 steps from a wall and both hands on a wall for balance, one leg is stretched in its place while taking a step forward with the other leg. Switch sides.                                                         30 sec hold, 5 reps
  9\. Trunk extension stretch         In a standing position with the feet shoulders-width apart, place the hands on the pelvis and slowly bend the back backward as far as possible until a comfortable stretch is felt.                                                                                      15 reps

###### 

Socio-demographic variables of the participants

  Variable                             MCE group (n=10)   PE group (n=10)   MCE+PE group (n=10)   *P*-value
  ------------------------------------ ------------------ ----------------- --------------------- -----------
  Age (yr)                             48.5±14.9          50.3±9.09         49.9±8.82             0.994
                                                                                                  
  Body mass index (kg/m^2^)            22.0±2.92          21.5±2.66         21.9±3.14             0.954
                                                                                                  
  Pain duration (yr)                   4.23±2.85          6.50±5.94         5.40±4.76             0.884
                                                                                                  
  Gender                                                                                          
   Male                                7 (70.0)           9 (90.0)          8 (80.0)              0.197
   Female                              3 (30.0)           1 (10.0)          2 (20.0)              
                                                                                                  
  Marital status                                                                                  
   Married                             9 (90.0)           10 (100)          10 (100)              0.596
   Single                              1 (10.0)           0 (0.0)           0 (0.0)               
                                                                                                  
  Educational status                                                                              
   None                                6 (60.0)           7 (70.0)          7 (70.0)              
   Completed primary                   2 (20.0)           3 (30.0)          2 (20.0)              0.956
   Completed secondary                 1 (10.0)           0 (0.0)           0 (0.0)               
   Completed tertiary                  1 (10.0)           0 (0.0)           1 (10.0)              
                                                                                                  
  Occupational status                                                                             
   Paid work (government or private)   1 (10.0)           2 (20.0)          1 (10.0)              0.796
   Self-employed (farming/trading)     9 (90.0)           8 (80.0)          8 (80.0)              
   Unemployed                          0 (0.0)            0 (0.0)           1 (10.0)              

Values are presented as mean±standard deviation or number (%).

MCE, motor control exercise; PE, patient education.

###### 

Comparison of pre and post intervention for pain and functional disability in the intervention groups

  Group       Pain intensity   *P*-value   Functional disability    *P*-value                                                    
  ----------- ---------------- ----------- ------------------------ ----------- ----------- ----------- ------------------------ ---------
  MCE+ PE     6.80±1.31        2.20±1.13   4.60±1.34 (3.63--5.56)   0.000\*\*   34.1±7.68   18.2±6.38   15.9±8.63 (9.76--22.1)   0.000\*
                                                                                                                                 
  MCE         6.00±1.41        3.00±1.15   3.00±1.24 (3.63--5.56)   0.000\*\*   37.5±10.4   27.4±9.38   10.1±9.19 (3.52--16.6)   0.007\*
                                                                                                                                 
  PE          6.00±1.41        3.70±1.33   2.30±1.63 (1.12--3.47)   0.002\*\*   36.9±10.6   25.2±4.23   11.7±10.0 (4.58--18.9)   0.005\*
                                                                                                                                 
  *F*-value   1.116            3.476       7.161                                0.342       4.967       1.047                    
                                                                                                                                 
  *P*-value   0.342            0.037\*     0.003\*\*                            0.713       0.018\*     0.365                    

Values are presented as mean±standard deviation.

CI, confidence interval; MCE, motor control exercise; PE, patient education.

Significant at \**P*\<0.05, \*\**P*\<0.01.
